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i4) COLOR PICTURE PROJECTING DEVICE 

»7)Abstract: 

ROBLEM TO BE SOLVED: To provide a color picture projecting device by which a color picture whose color 
niformity is excellent is projected by high illuminance. 

OLUTION: In the color picture projecting device having an information projecting light source formed of a non- 
3lf-light-emission type spatial modulating element and the separating means of the respective color light 
omponents such as red, green and blue of light emitted by a light source, a projecting light source is 
onstituted of a main light source lamp consisting of a discharge lamp and a sub light source lamp to reinforce 
le red light component of the light emitted by the main light source lamp. 
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< NOTICES * 

IPO and INPIT are not responsible for any 
lamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
J. In the drawings, any words are not translated. 



CLAIMS 



;Claim(s)] 

iCIaim 1]A color picture projecting device with a light source for projection of information formed by a non-self 
uminescence type spatial modulation element characterized by comprising the following, and red of light who 
smanates from the light source concerned and separating mechanism of each green and blue color light 
component. 

^ main light source lamp with which the light source for projection concerned consists of discharge lamps. 

*Vn auxiliary light source lamp with which a red light component of light emitted from the main light source lamp 

concerned is reinforced. 

[Claim 2]The color picture projecting device according to claim 1, wherein a red light component emitted from an 
auxiliary light source lamp is compounded with light from a main light source lamp before incidence to a non-self 
luminescence type spatial modulation element. 

[Claim 3]The color picture projecting device according to claim 1, wherein a red light component emitted from an 
auxiliary light source lamp is compounded with light from a main light source lamp after entering into a non-self 
luminescence type spatial modulation element. 

[Claim 4]The color picture projecting device according to any one of claims 1 to 3, wherein correlated color 
temperature of light on which the synchrotron radiation intensity is controlled and it is projected by this by 
changing at least one electrical input conditions of a main light source lamp and an auxiliary light source lamp is 
adjusted. 

[Claim 5]The color picture projecting device according to any one of claims 1 to 4, wherein a discharge lamp 
which constitutes an auxiliary light source lamp encloses lithium at least as photogene. 

[Claim 6]The color picture projecting device according to any one of claims 1 to 4, wherein a discharge lamp 
which constitutes an auxiliary light source lamp encloses neon as photogene. 



[Translation done.] 
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DETAILED DESCRIPTION 



.Detailed Description of the Invention] 
[0001] 

.Field of the Invention]This invention relates to a color picture projecting device. 
0002] 

.Description of the Prior Art]By using non-self luminescence type spatial modulation elements, such as a liquid 
crystal panel and a minute-mirrors set element, the color picture projecting device which projects a color image 
For example, on a screen has spread widely. D rawing 16 is an explanatory view showing the composition of the 
conventional color picture projecting device. In this figure, 131 a light source lamp and 132 a reflector and 133 
An integrator optical system, 134, the interference filter whose 135 is the separating mechanism of a color light 
component, and 136, 137 and 138 A mirror, As for the non-self luminescence type spatial modulation element 
'only henceforth a "modulation element") which 139, 141, 142, and 143 become from a lens, and 145, 146, and 
147 become for example, from a transmission type liquid crystal panel, and 148, a projector lens and 150 are 
screens a synthetic prism and 149. 

[0003]The light which was emitted from the light source lamp 131 and condensed by the reflector 132 in this 
color picture projecting device, After being uniformed and equalized by the integrator optical system 133, with 
the interference filter 134. Separating into a red light component, and the green light ingredient and blue light 
component which are other color light components, it is reflected by the mirror 136, and by penetrating the 
modulation element 145 via the lens 141, the red light R which penetrated the interference filter 134 concerned 
serves as a red light image, and enters into the synthetic prism 148. On the other hand, the light which are other 
color light components reflected by the interference filter 134, Further separated into a green light ingredient 
and a blue light component by the interference filter 135, by penetrating the modulation element 146 via the lens 
142, the green light G reflected with the interference filter 135 concerned serves as a green light image, and 
enters into the synthetic prism 148. After being reflected by the mirror 138 via the mirror 137 and the lens 139, 
by penetrating the modulation element 147 via the lens 143, the blue glow B which penetrated the interference 
filter 135 serves as a blue light figure, and enters into the synthetic prism 148. And by the synthetic prism 148, 
the red light R, the green light G, and the blue glow B are compounded, and a color image is projected on the 
screen 150 via the projector lens 149. 

[0004]Conventionally, in the color picture projecting device of the above composition, although a metal halide 
lamp, a short arc type mercury lamp, etc. are used as a light source lamp, In this metal halide lamp and short arc 
type mercury lamp, Since it is small as compared with a green light ingredient and a blue light component, when 
the intensity on the spectral luminous efficacy of the red light component in synchrotron radiation projects the 
synchrotron radiation concerned for example, on a screen as it was, the color image projected on the screen 
concerned becomes what has the balance of a color weak a red grade and low. 

[0005] However, in the method of controlling the intensity of a blue light component and a green light ingredient, 
for example using a filter etc. on the basis of the intensity of a red light component. The capacity factor of the 
light in a color picture projecting device falls substantially, and even if the projected color image becomes that 
by which balance of the color was achieved, it has the problem that the illumination on a screen will become low 
inevitably. Since the cost will become large-sized very highly, the discharge lamp with a large output which can 
obtain illumination big on the other hand enough is not realistic, and it does not suit the needs of the 
miniaturization from a commercial scene, either. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is made based on the above situations, and the purpose 
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5 to provide the color picture projecting device which can project the high color image of the uniformity ratio of 

luminance of a color with high illumination. 

0007] 

Means for Solving the Problem]A color picture projecting device of this invention comprises: 

V light source for projection of information formed by a non-self luminescence type spatial modulation element. 

V main light source lamp with which the light source for projection concerned consists of discharge lamps in a 
;olor picture projecting device with red of light who emanates from the light source concerned, and separating 
nechanism of each green and blue color light component. 

\n auxiliary light source lamp with which a red light component of light emitted from the main light source lamp 
:oncerned is reinforced. 

0008]The color picture projecting device of this invention can compound a red light component emitted from an 
luxiliary light source lamp with light from a main light source lamp, before incidence to a non-self luminescence 
:ype spatial modulation element. A red light component emitted from an auxiliary light source lamp may be 
compounded with light from a main light source lamp, after entering into a non-self luminescence type spatial 
nodulation element. 

0009]When a color picture projecting device of this invention changes at least one electrical input conditions of 
a main light source lamp and an auxiliary light source lamp, the synchrotron radiation intensity is controlled and 
correlated color temperature of light on which it is projected by this is adjusted. 

*0010]In a color picture projecting device of this invention, a discharge lamp which constitutes an auxiliary light 
source lamp had lithium enclosed at least as photogene, and may enclose neon as photogene. 

;ooii] 

Function]The color picture projecting device of this invention. In the light source used when projecting the 
nformation formed by operation of change of on-off of the liquid crystal panel of the modulation element 
concerned, or the degree of angle of reflection of minute mirrors, etc. with electrical signals, such as an image 
iransmitted to the liquid crystal panel which is a non-self luminescence type spatial modulation element, a 
ninute-mirrors set element, etc., The light source for projection concerned consists of a main light source lamp 
and an auxiliary light source lamp. Since the synchrotron radiation from the auxiliary light source lamp with which 
the red light component in the synchrotron radiation from a main light source lamp is reinforced is mixed 
according to said device, As a result of becoming what has the relative intensity of the red light component of 
the light projected higher than the relative intensity of the red light component in the light from a main light 
source lamp, in visual appreciation A red light component, The balance of a color with a green light ingredient 
and a blue light component becomes good, the blue light component and green light ingredient in synchrotron 
radiation from a main light source lamp are not greatly made into a sacrifice, and, as a result, the high color 
image of the uniformity ratio of illuminance of a color can be projected with high illumination. 
[0012] 

[Embodiment of the Invention]Hereafter, with reference to drawings, this invention is explained in detail. 
<1st embodiment drawing 1 is an explanatory view showing the composition of the color picture projecting 
device in a 1st embodiment of this invention. 

Drawing 2 is an explanatory view showing the composition of the light equipment of drawing 1 . 
In the color picture projecting device in drawing 1 , the light emitted from the light equipment 10, The red light R 
which is separated into a red light component, and the green light ingredient and blue light component which are 
other color light components by the interference filter 21, and penetrates the interference filter 21 concerned. It 
is reflected by the mirror 25, and by penetrating the modulation element 34 via the lens 31 after that, it becomes 
a red light image and four cylindrical triangular prisms enter into the synthetic prism 37 combined and 
constituted respectively. 

[0013]The light reflected by the interference filter 21 is further separated into a green light ingredient and a blue 
light component by the interference filter 22, and the green light G reflected with the interference filter 22 
concerned penetrates the modulation element 35 via the lens 32, serves as a green light image, and enters into 
the synthetic prism 37. And after being reflected by the mirror 27 via the mirror 26 and the lens 28, by 
penetrating the modulation element 36 via the lens 33, the blue glow B which penetrated the interference filter 
22 serves as a blue light figure, and enters into the synthetic prism 37. Thus, after the red light R, the green light 
G, and the blue glow B which were decomposed into each color light component and entered into the synthetic 
prism 37 are compounded, it is projected on them on the screen 39 with the projector fens 38. 
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0014]The main light source lamp 11 which consists of a short arc type discharge lamp in which the reflector 13 
vas formed in the light equipment 10 as shown in drawing 2, By the mirror 15 which is arranged so that the 
luxiliary light source lamp 12 which consists of a short arc type discharge lamp in which the reflector 14 was 
ormed may counter, and has been arranged between the main light source lamp 1 1 concerned and the auxiliary 
ight source lamp 12. Synchrotron radiation from the main light source lamp 1 1 concerned and synchrotron 
adiation from the auxiliary light source lamp 12 are considered as the composition which enters into the 
ncidence edge 17A of the rod integrator 17. And the light which was emitted from the main light source lamp 11, 
md was condensed by the reflector 13 and the light which was emitted from the auxiliary light source lamp 12, 
ind was condensed by the reflector 14, The rod integrator 17 is mixed, and it is uniformed and equalized, is 
emitted from the emitting end 17B of the rod integrator 17 concerned, and emanates via the lens 18 formed in 
:he way outside the emitting end 17B concerned. 

'0015]Especially as a discharge lamp used as the main light source lamp 1 1, it is not limited and a metal halide 
amp, an extra-high pressure mercury lamp, a xenon lamp, etc. are mentioned, for example. 
0016]On the other hand, that the red light component in the synchrotron radiation from the main light source 
amp 1 1 should be reinforced as the auxiliary light source lamp 12, A high thing is used as compared with the 
dative intensity of the red light component in the light to which the relative intensity of the red light component 
n the discharge lamp which raised the red light component, i.e., the light emitted, is emitted from the main light 
source lamp 11. The concrete example of the auxiliary light source lamp 12 is mentioned later. "Relative 
ntensity of a red light component" means the intensity of the red light component to total radiation light here. 
;0017]As [ both ] the reflectors 13 and 14, the ellipsoid-of-revolution mirror is used, each 1st focus of the main 
ight source lamp 11 and the auxiliary light source lamp 12 is located in the discharge container of a short arc 
:ype discharge lamp, and each 2nd focus is located in the incidence edge 17A of the rod integrator 17. 
]0018]It is an optical mechanism for light mixing which mixes the synchrotron radiation from the main light 
source lamp 11, and the synchrotron radiation from the auxiliary light source lamp 12, and the rod integrator 17 
consists of a rectangle pillar-like glass rod, and it is preferred that the contour shape of the emitting end 17B is 
similarity at the shape of the screen 39. Shape of the incidence edge 17A of the rod integrator 17 is made on 
Darenchyma the same as that of the shape of the emitting end 17B. The lens 18 is a lens used since it irradiates 
with the mixed light emitted from the emitting end 17B of the rod integrator 17 on each modulation elements 34 
and 35 and 36 certainly. 

[0019]Above, the interference filters 21 and 22 are the separating mechanisms of each color light component of 
light, and, specifically, can use a dichroic mirror etc. The modulation elements 34, 35, and 36 correspond to the 
red light R, the green light G, and the blue glow B, respectively, and a transmission type liquid crystal panel etc. 
are used. When using reflection type modulation elements, such as a high-reflective-liquid-crystal panel and 
digital mirror devices (DMD), it can have composition according to it. The modulation elements 34, 35, and 36 are 
controlled synchronizing with the color image to project. 

[0020]The composition of the projection device concerned at the time of using reflection type modulation 
elements, such as a high-reflective-liquid-crystal panel and digital mirror devices (DMD), as a modulation 
element is shown in drawing 14. The light emitted from the light equipment 10 with the interference filter 21 A 
red light component, It is condensed with the lens 28, the red light R which is divided into the green light 
ingredient and blue light component which are other color light components, and penetrates the interference 
filter 21 concerned enters into the reflection type modulation elements 30, such as DMD, and the red light R 
reflected from the modulation element 30 concerned enters into the synthetic prism 37. The green light 
ingredient and blue light component which reflected the interference filter 21 are separated by the interference 
filter 22, and it is condensed with the lens 28, and a green light ingredient enters into the reflection type 
modulation elements 30, such as DMD, and enters into the synthetic prism 37 via the mirror 26. A blue light 
component enters into the synthetic prism 37 like the red light R via the mirror 27. Each color light component is 
compounded with the synthetic prism 37, and is projected on the screen 39 via the projector lens 38. 
[0021]The projection device which used only the one reflection type modulation elements 30, such as the above 
mentioned DMD, is shown in drawin g 15 . A classification-by-color rate is carried out in time with the filter 41 
which performs color light component division by rotation via the lens 28, each color light component is reflected 
by the reflection type modulation element 30, and it is projected on the light emitted from the light equipment 10 
on the screen 39 from the projector lens 38 via the mirror 26. Since rotation of said filter 41 is very a high 
speed, the color image which is equal in visual appreciation is acquired. 

[0022]The synthetic prism 37 is a synthesizing means of each color light component constituted with a dichroic 
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nirror etc. 

0023]According to the color picture projecting device of the above composition, the light emitted to the 
synchrotron radiation from the main light source lamp 1 1 from the auxiliary light source lamp 1 2 is mixed by the 
*od integrator 17, but. In order that the synchrotron radiation from the auxiliary light source lamp 12 may raise a 
ed light component, The relative intensity of the red light component of the light projected becomes higher than 
:he relative intensity of the red light component in the synchrotron radiation in the case of main light source 
amp 1 1 independent one, and the balance of the color of a red light component, and a green light ingredient and 
a blue light component becomes good in visual appreciation. As a result, the color image which has a uniformity 
-atio of illuminance of a high color can be projected with high illumination on the screen 39, without making 
greatly the blue light component and green light ingredient in synchrotron radiation from the main light source 
amp 11 and the auxiliary light source lamp 12 into a sacrifice. 

]0024]<2nd embodiment> drawin g 3 is an explanatory view showing the composition of the light equipment of the 
Dolor picture projecting device in a 2nd embodiment of this invention. In the example of this figure, it has the 
same composition as the color picture projecting device in a 1st embodiment shown, for example in drawing 1 
3xcept the composition of light equipment. 

]0025]The main light source lamp 11 which consists of a short arc type discharge lamp in which the reflector 13 
/vas formed as the light equipment 40 of this example is shown in drawing 3 , Have the auxiliary light source lamp 
12 which consists of a short arc type discharge lamp in which the reflector 14 was formed, and the synchrotron 
'adiation from the main light source lamp 1 1 concerned and the synchrotron radiation from the auxiliary light 
source lamp 1 2, As opposed to the prism array board 45 which comprises two or more prism, it enters at the 
angle of 60 **. And the light which passed the prism array board 45, It comprises two or more lens elements, and 
is led to the integrator optical system 46 which has the lens array plates 46A and 46B of two sheets estranged 
and arranged, and it is uniformed and equalized by the integrator optical system 46 concerned, and emanates via 
the polarized light separating film 48 and the lens 49 according to it. 

[0026]As the main light source lamp 1 1 and the auxiliary light source lamp 12, the same thing as a 1st 
embodiment is used. The integrator optical system 46 is an optical mechanism for light mixing, the lens array 
plates 46A and 46B of two sheets concerning the INTE creter optical system 46 concerned generally have 
similar shape, and the focal distance of each lens element is also an equal. The polarized light separating film 48 
is formed in order to use the synchrotron radiation from the main light source lamp 1 1 and the auxiliary light 
source lamp 12 at high efficiency. 

Since the light emitted from the integrator optical system 46 is condensed on each modulation element, the lens 
49 is formed. 

[0027]The mixed light emitted from the light equipment 40 is eventually decomposed into red light, green light, 
and blue glow by the interference filter like the color picture projecting device in a 1st embodiment, and each 
colored light enters into a synthetic prism. And the red light, green light, and blue glow which entered into the 
synthetic prism are compounded, and it is projected on a screen with a projector lens. 

[0028]According to the color picture projecting device of the above composition, the same operation effect as 
the color picture projecting device of a 1st embodiment is obtained. 

[0029]<3rd embodiment drawing 4 is an explanatory view showing the composition of the light equipment of the 
color picture projecting device in a 3rd embodiment of this invention. In the example of this figure, it has the 
same composition as the color picture projecting device in a 1st embodiment shown, for example in drawing 1 
except the composition of light equipment. 

[0030]The main light source lamp 1 1 which consists of a short arc type discharge lamp in which the reflector 13 
was formed as the light equipment 50 of this example is shown in drawing 4, The optic axis is arranged in the 
direction almost vertical to the optic axis of the main light source lamp 1 1 concerned, have the auxiliary light 
source lamp 12 which consists of a short arc type discharge lamp in which the reflector 14 was formed, and The 
synchrotron radiation from the main light source lamp 11, The synchrotron radiation from the auxiliary light 
source lamp 12 reflects a red light component, and is led to the interference filter 51 which penetrates the blue 
light component and green light ingredient which are other color light components. And the blue glow B1 and 
green light G1 which penetrated the interference filter 51 among the synchrotron radiation from the main light 
source lamp 1 1, The integrator optical system 46 is mixed, it is uniformed and equalized and the red light R2 
reflected with the interference filter 51 among the synchrotron radiation from the auxiliary light source lamp 12 
is emitted. 
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0031]As the main light source lamp 1 1 and the auxiliary light source lamp 12, the same thing as a 1st 
imbodiment is used. The integrator optical system 46 has the same composition as the thing of the color picture 
)rojecting device in a 2nd embodiment, for example. 

0032]The mixed light emitted from the light equipment 50 is eventually decomposed into red light, green light, 
and blue glow by the interference filter like the color picture projecting device in a 1st embodiment, and each 
colored light enters into a synthetic prism. And the red light, green light, and blue glow which entered into the 
synthetic prism are compounded, and it is projected on a screen with a projector lens. 
0033]In this color picture projecting device, blue glow B-2 and the green light G2 which the red light R1 
eflected by the interference filter 51 among the synchrotron radiation from the main light source lamp 11 was 
not used, and penetrated the interference filter 51 among the synchrotron radiation from the auxiliary light 
source lamp 1 2 are not used, either. 

0034]According to the color picture projecting device of the above composition, the same operation effect as 
;he color picture projecting device of a 1st embodiment is obtained. 

_"0035]Since only a red light component is compoundable among the synchrotron radiation from the auxiliary light 
source lamp 12 to the synchrotron radiation from the main light source lamp 11 in this color picture projecting 
device, By enlarging light intensity of the synchrotron radiation from the auxiliary light source lamp 12 
concerned, only the relative intensity of the red light component of mixed light can be increased certainly, and, 
thereby, the correlated color temperature of the light projected can be adjusted easily. 
L0036]<4th embodiment drawing. 5 is an explanatory view showing the composition of the color picture 
projecting device in a 4th embodiment of this invention. The 1st light source mechanism in which light equipment 
is provided with the main light source lamp 1 1 and the integrator optical system 61 which consist of short arc 
type discharge lamps in the color picture projecting device of this example, It has the 2nd light source 
mechanism provided with the auxiliary light source lamp 12 and the integrator optical system 62 which consist of 
short arc type discharge lamps, and the synchrotron radiation concerning the main light source lamp 1 1 and the 
synchrotron radiation concerning the auxiliary light source lamp 12 are emitted individually. 

[0037]The light of the synchrotron radiation from the main light source lamp 1 1 with which the reflector 13 was 
formed specifically, After being uniformed and equalized by the integrator optical system 61, with the 
interference filter 64. The blue glow B1 which was divided into the blue light component, and the red light 
component and green light ingredient which are other color light components, and was reflected by this 
interference filter 64, After being reflected by the mirror 68, by penetrating the modulation element 36 via the 
lens 33, it becomes a blue light figure and four cylindrical triangular prisms enter into the synthetic prism 37 
combined and constituted respectively. The green light G1 which the light which penetrated the interference 
filter 64 was further separated into the green light ingredient and the red light component by the interference 
filter 65, and was reflected by this interference filter 65, By penetrating the modulation element 35 via the lens 
32, it becomes a green light image and enters into the synthetic prism 37. 

[0038]On the other hand, the synchrotron radiation from the auxiliary light source lamp 12 with which the 
reflector 14 was formed, After being uniformed and equalized by the integrator optical system 62, with the 
interference filter 66. By penetrating the modulation element 34 via the lens 31, the red light R2 which was 
divided into the red light component, and the green light ingredient and blue light component which are other 
color light components, and was reflected by this interference filter 66 serves as a red light image, and enters 
into the synthetic prism 37. And each of the red light R2 which was decomposed into each color light component 
and penetrated the modulation elements 34, 35, and 36, the green light G1, and the blue glow B1 is compounded 
by the synthetic prism 37, and is projected on this synthetic light on the screen 39 with the projector lens 38. 
[0039]Let members forming, such as the main light source lamp 1 1 and the auxiliary light source lamp 12, the 
modulation elements 34, 35, and 36, and the interference filters 64, 65, and 66, be the same things as the color 
picture projecting device in a 1st embodiment in this color picture projecting device, for example. 
[0040]In this color picture projecting device, as for the main light source lamp 11 concerning the 1st light source 
mechanism that constitutes light equipment, and the auxiliary light source lamp 12 concerning the 2nd light 
source mechanism, the light is switched on simultaneous, for example, and it is used. The red light R1 is not used 
among the synchrotron radiation from the main light source lamp 1 1, and the green light G2 and blue glow B-2 
are not used among the synchrotron radiation from the auxiliary light source lamp 12, either. 
[0041]According to the color picture projecting device of the above composition, with the synthetic prism 37. 
Although the red light R2 which was emitted to the green light G1 and the blue glow B1 which were emitted from 
the main light source lamp 11 concerning the 1st light source mechanism, and passed the modulation elements 
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35 and 36 respectively from the auxiliary light source lamp 12 concerning the 2nd light source mechanism, and 
Dassed the modulation element 34 is compounded, Since the synchrotron radiation from the auxiliary light source 
amp 12 is independently controlled from the main light source lamp 1 1 and can adjust the intensity of a red light 
component, it becomes good in visual appreciation balancing it of the color of a red light component, and a green 
light ingredient and a blue light component. As a result, the color image which has a uniformity ratio of 
illuminance of a high color can be projected with high illumination on the screen 39, without making greatly the 
blue light component and green light ingredient in synchrotron radiation from the main light source lamp 1 1 into a 
sacrifice. 

[0042]In order to compound only a red light component among the synchrotron radiation from the auxiliary light 
source lamp 12 to the synchrotron radiation from the main light source lamp 11 in this color picture projecting 
device, Since only the relative intensity of the red light component of synthetic light can be certainly increased 
by enlarging light intensity of the synchrotron radiation from the auxiliary light source lamp 12 concerned, the 
correlated color temperature of synthetic light can be adjusted easily. 

[0043]<5th embodiment drawing 6 is an explanatory view showing the composition of the color picture 
projecting device in a 5th embodiment of this invention. The 1st light source mechanism in which light equipment 
is provided with the main light source lamp 1 1 and the integrator optical system 71 which consist of short arc 
type discharge lamps in the color picture projecting device of this example. The synchrotron radiation which has 
the 2nd light source mechanism provided with the auxiliary light source lamp 12 and the integrator optical 
system 72 which consist of short arc type discharge lamps, and starts the main light source lamp 11, The 
synchrotron radiation concerning the auxiliary light source lamp 12 is emitted individually, and it is projected on 
the synchrotron radiation from the main light source lamp 11 and the auxiliary light source lamp 12 which were 
disassembled into each color light component on the screen 39 in the state where it was compounded. 
[0044]The light specifically emitted from the main light source lamp 1 1 with which the reflector 13 was formed, 
After being uniformed and equalized by the integrator optical system 71, with the interference filter 74. It 
separates into a red light component, and the blue light component and green light ingredient which are other 
color light components, and by penetrating the modulation element 85 via the lens 81, the blue glow B1 which 
penetrated the interference filter 74 concerned serves as a blue light figure, and it is projected on it with the 
projector lens 91. The light reflected by the interference filter 74, By penetrating the modulation element 86 via 
the lens 82, the green light G1 which was further separated into the green light ingredient and the red light 
component by the interference filter 75, and was reflected with the interference filter 75 concerned serves as a 
green light image, and it is projected on it with the projector lens 92. And after reflecting by the mirror 78, by 
penetrating the modulation element 87 via the lens 83, the red light R1 which penetrated the interference filter 
75 serves as a red light image, and it is projected on it with the projector lens 93. 

[0045]On the other hand, the synchrotron radiation from the auxiliary light source lamp 12 with which the 
reflector 14 was formed. After being uniformed and equalized by the integrator optical system 72, with the 
interference filter 76. It separates into a red light component, and the green light ingredient and blue light 
component which are other color light components, and by penetrating the modulation element 88 via the lens 
84, the red light R2 which penetrated the interference filter 76 concerned serves as a red light image, and it is 
projected on it with the projector lens 94. And the light figure of each color on which it was projected with the 
projector lenses 91, 92, 93, and 94 and which consists of the blue glow B1, the green light G1, the red light R1, 
and the red light R2 respectively is projected on the screen 39 in the state where it was compounded. 
[0046]Let members forming, such as the main light source lamp 1 1, the modulation elements 85, 86, 87, and 88, 
and the interference filters 74, 75, and 76, be the same things as the color picture projecting device in a 4th 
embodiment in this color picture projecting device, for example, especially as the auxiliary light source lamp 12, it 
is not limited, the same thing as a 1st embodiment can be used, for example, and things are also made. 
[0047]In this color picture projecting device, as for the main light source lamp 1 1 concerning the 1st light source 
mechanism, and the auxiliary light source lamp 12 concerning the 2nd light source mechanism, the light is 
switched on simultaneous, for example, and it is used. The green light G2 and blue glow B-2 which are obtained 
from the synchrotron radiation from the auxiliary light source lamp 12 are not used. 

[0048]According to the color picture projecting device of the above composition, the red light R2 which was 
emitted to each colored light which was emitted from the main light source lamp 11, and passed the modulation 
elements 85, 86, and 87 respectively like the color picture projecting device of a 4th embodiment from the 
auxiliary light source lamp 1 2, and passed the modulation element 88 is compounded, and get, but. In the light on 
which it is projected since the red light component of the light obtained consists of a red tight component 
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concerning the synchrotron radiation of the red light component concerning the synchrotron radiation of the 
nain light source lamp 1 1, and the auxiliary light source lamp 12, The relative intensity of a red light component 
becomes higher than a case independent [ main light source lamp 1 1 1 and the color of a red light component, 
and a green light ingredient and a blue light component becomes good in visual appreciation. As a result, the 
color image which has a uniformity ratio of illuminance of a high color can be projected with high illumination on 
:he screen 39, without making greatly the blue light component and green light ingredient in synchrotron 
-adiation from the main light source lamp 1 1 into a sacrifice. 

]0049]Since only a red light component is compoundable among the synchrotron radiation from the auxiliary light 
source lamp 12 to the synchrotron radiation from the main light source lamp 11 in this color picture projecting 
device. By enlarging light intensity of the synchrotron radiation from the auxiliary light source lamp 12 
concerned, only the relative intensity of the red light component of the light obtained certainly can be increased, 
and, thereby, the correlated color temperature of the light on which it is projected can be adjusted easily. 
[0050]<Auxiliary light source lamp> drawjng_7_is a sectional view for explanation showing the 1st example of the 
short arc type discharge lamp used as an auxiliary light source lamp of the color picture projecting device of this 
invention, this short arc type discharge lamp is a metal halide lamp — a circle — with the spherical light- 
emitting part 101. It has the discharge container 100 made from silica glass which consists of the sealed part 
102 of the straight pipe shape extended to the method of the outside of a tube axial direction following the both 
ends, and in the discharge container 100, the electrode 104 is arranged so that it may counter mutually. The 
base end of the inner lead bar 105 made from tungsten which has the electrode 104 at a tip has been arranged 
at each sealed part 102, for example, is electrically connected by being welded to the end part of the metallic foil 
106 which consists of molybdenum. The base end of the external lead rod 108 which projects in the method of 
outside is welded to the other end of the metallic foil 106, and it is electrically connected to it. In this discharge 
container 100, the rare gas of 7kPa - 65kPa is enclosed, for example at the lithium halide of Imicromol per 
capacity 3 of 1 cm - 100micromol, the mercury of quantity in which steam pressure serves as 2MPa - 10MPa, 
and ordinary temperature. Iodine, bromine, chlorine, etc. are used as halogen. As rare gas, although at least one 
sort in argon, krypton, and a xenon is used, it is preferred that argon is used economically. 
[0051 ]In the short arc type discharge lamp of this composition, since lithium which is a red light substance is 
proper filling quantity, the relative intensity of sufficient red light component is obtained. 

[0052]Drawing 8 is a sectional view for explanation showing the 2nd example of the short arc type discharge 
lamp used as an auxiliary light source lamp of the color picture projecting device of this invention. The light- 
emitting part 1 1 1 made from sapphire with this cylindrical short arc type discharge lamp, The ring shaped 
member 112 made from alumina ceramic which has the outer diameter which suited the inside diameter of this 
light-emitting part 111, It has the discharge container 110 which consists of the sealed part 113 made from 
alumina ceramic which has the outer diameter which suited the inside diameter of the breakthrough of this ring 
shaped member 112, and in the discharge container 1 10, the electrode 1 14 is arranged so that it may counter 
mutually. The pole bolt 116 made from tungsten which has the electrode 1 14 at a tip penetrates the sealing 
glass part 115 provided in each sealed part 113, and is supplying electric power from the exterior. In the 
discharge container 110, at 1-20 mg and ordinary temperature, the rare gas of 4kPa - 65kPa is enclosed, and 
the mercury which lithium amalgam etc. are enclosed, for example, contains 85-mol% of lithium is. As rare gas, at 
least one sort in neon, argon, krypton, and a xenon is enclosed, and in order to obtain good luminescence of 
lithium which is a red light substance, a xenon and krypton are used preferably. 

[0053]In the short arc type discharge lamp of this composition, in order that steam pressure of the enclosure 
thing in a lighted condition can be set to 4 or more kPa and lithium which is a red light substance may fully carry 
out red light, the intensity of sufficient red light component for the light emitted is obtained. Since the 
construction material of the discharge container 1 10 is sapphire and alumina ceramic, the high pressure 
resistance at the time of lighting can be taken. 

[0054]Drawing 9 is a sectional view for explanation showing the 3rd example of the short arc type discharge 
lamp used as an auxiliary light source lamp of the color picture projecting device of this invention. The reflector 
121 made from alumina ceramic with which this short arc type discharge lamp has an ellipse-like concave 
surface, It has the discharge container 120 which consists of the pillar-shaped metallic member 122 provided 
following the light-emitting part 127 surrounded by the window part 123 made from plate-like sapphire provided 
so that the opening of the concave surface might be plugged up, and said reflector 121. In the discharge 
container 120 concerned, it is arranged at the metallic member 122 and the tip of the anode 125 extended 



http://www4.ipdl.inpitgojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go 2008/07/26 



IP,2001-305656,A [DETAILED DESCRIPTION] 



8/9 /<— v 



lolding the airtightness of the light-emitting part 127 and the negative pole 126 in the state where it was 
;upported by the support member 128 so that it might counter with this are arranged. Neon of 0.8 or more MPa 
s enclosed with the inside of the discharge container 120 at ordinary temperature. 

0055]In the short arc type discharge lamp of this composition, by considering it as a lighted condition of 30 
itmospheres or more, red light of the enclosed neon can be carried out efficiently, and, thereby, the relative 
intensity of sufficient red light component is obtained. 

0056]As mentioned above, although the embodiment of the invention was described concretely, this invention is 
lot limited to the above-mentioned example, and can add various change about the concrete composition of 
jach part. For example, as a reflector used for the light equipment which arranges said lamp, a rotation parabolic 
nirror other than an ellipsoid-of-revolution mirror can also be used. 

0057]According to the composition shown in <example 1 of experiment> drawing 7, it has a with 8 mm in inside 
Jiameter, and an outer diameter of 10.5 mm light-emitting part, The short arc type discharge lamp which 
enclosed 1 mg (Imicromol per capacity 3 of 1 cm) of lithium iodides, 14 mg (steam pressure is 3.2MPa) of 
nercury, and argon gas in the discharge container whose capacity is 0.35-cm 3 so that it might be set to 40kPa 
at ordinary temperature was produced. ******************** which shows drawing 10 this short arc type 
discharge lamp when the light is switched on by the input power 1 50W using 400-Hz square wave AC power 
supply was able to be obtained. Powerful luminescence by lithium is shown in the with the wavelength of 610 nm, 
and a wavelength of 660 nm - 700 nm field, and it is clear from this figure that the light of the produced short 
arc type discharge lamp is what has the relative intensity of sufficient red light component. 
[0058]In an inside diameter, 7 mm and an outer diameter according to the composition of <example 2 of 
3xperiment> drawing ; 8_8.5 mm, It has a light-emitting part whose overall length is 13 mm, and the short arc type 
discharge lamp which enclosed 3 mg of amalgam (lithium amalgam) and the xenon containing 85-mol% of lithium 
in the discharge container whose capacity is 0.25-cm 3 so that it might be set to 13kPa at ordinary temperature 
was produced. When this short arc type discharge lamp was turned on by the input power of 100W, the spectral 
energy distribution shown in drawing 10 and the same spectral energy distribution were obtained. Therefore, it is 
clear that the light of the produced short arc type discharge lamp is what has the relative intensity of sufficient 
red light component. 

[0059]According to the composition of <example 3 of experiment drawing 9, the outer diameter produced the 
short arc type discharge lamp enclosed so that 33 mm and an overall length might serve as 2.5MPa at ordinary 
temperature in neon in the discharge container 20 mm and whose capacity are about 8-cm . When this short arc 
type discharge lamp was turned on with the dc input electric power 120W, the spectral energy distribution shown 
in drawing 1 1 were obtained. Powerful luminescence by neon is shown in the field with a wavelength of 600 nm - 
700 nm, and it is clear from this figure that the light of the produced short arc type discharge lamp is what has 
the relative intensity of sufficient red light component. 
[0060] 

[Example] Hereafter, the concrete example of this invention is described. 

According to the composition of <Example 1> drawing _1, as a main light source lamp, Using the ultra-high 
pressure short arc type discharge lamp of the specification shown in Table 1 as an auxiliary light source lamp, 
According to the composition of drawing 7, the color picture projecting device using the mercury of quantity in 
which steam pressure serves as 3.2MPa, and the short arc type discharge lamp of the specification shown in 
Table 1 where argon of 40kPa is enclosed at ordinary temperature was produced. As a rod integrator, the glass 
rod whose shape of the incidence edge and emitting end containing a methylene iodide is 10 mm x 10 mm was 
used. 



;oo6i] 

Table 1] 






MMnti (w) 






1 lOmg/cm 1 


2 3 0 


*7 




2. lxl 0 s m o 1 / o. m' 


15 0 



[0062]When the light on which it is projected from the produced color picture projecting device was measured, 
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the spectrum shown in drawing 1 2 was acquired. In drawing 1 2 , the spectrum of luminescence by lithium is added 
to a field with a wavelength of 610 nm - 670 nm, it is in it, and it is shown that the relative intensity of sufficient 
-ed light component is obtained. When the color image was projected on the screen, the high color image of the 
jniformity ratio of illuminance of a color was able to be projected with high illumination. 

[0063]As a <Example 2> auxiliary light source lamp, it has the composition of drawing 9 and the color picture 
projecting device was produced like Example 1 except having used the short arc type discharge lamp of the 
specification shown in Table 2. 
[0064] 

[Table 2] 







M-ttUti (W) 




im 


1 lOmg/cm' 


2 3 0 






4. 5MPa 


12 0 



[0065]When the light on which it is projected from the produced color picture projecting device was measured, 
the spectrum shown in drawing 1 3 was acquired. In drawing 13 , the spectrum of luminescence by neon is added 
to a field with a wavelength of 610 nm - 700 nm, it is in it, and it is shown that the relative intensity of sufficient 
red light component is obtained. When the color image was projected on the screen, the high color image of the 
uniformity ratio of illuminance of a color was able to be projected with high illumination. 
[0066] 

[Effect of the InventionjThe color picture projecting device of this invention, In the light source used when 
projecting the information formed by operation of change of on~off of the liquid crystal panel of the modulation 
element concerned, or the degree of angle of reflection of minute mirrors, etc. with electrical signals, such as an 
image transmitted to the liquid crystal panel which is a non-self luminescence type spatial modulation element, a 
minute-mirrors set element, etc., The light source for projection concerned consists of a main light source lamp 
and an auxiliary light source lamp. Since the synchrotron radiation from the auxiliary light source lamp with which 
the red light component in the synchrotron radiation from a main light source lamp is reinforced is mixed 
according to said device, The relative intensity of the red light component of the light projected becomes higher 
than a main light source lamp independent case, and in visual appreciation A red light component, The balance of 
a color with a green light ingredient and a blue light component becomes good, the blue light component and 
green light ingredient in synchrotron radiation from a main light source lamp are not greatly made into a sacrifice, 
and, as a result, the high color image of the uniformity ratio of illuminance of a color can be projected with high 
illumination. 
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K NOTICES * 
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Jamages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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[Drawing 2] 
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[Drawing 9] 
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MRtil/>X2 8 TUftS n D M D ft £©Klt£S3H 

m^3 o»cai#u ^ssiix?3 oa^satsnfc* 

fe^R(i-&^'JXA3 7»cA*fT5c =F»7-f^*2 

2 2T-#8t£ft, ^fe^fiSt^(il^>'X2 8T**^nD 
MDft2©Si*SSaH*?3 0K:A«U Grt^UXk 

3 7^^^-2 6^LTAS*-r5o 

-2 7%:frbT*&ftR£|^b«K£$>' , yXA3 7^s 30 

MUyX3 8^LT7.^U-y 3 9±&C&^£ft3 0 
[0 0 2 1] Mfeb/'cDMDft£©58>Mfii?H ; 3 0 
% 1 1 5 o fti&gg 1 

n, 4k^##R«s*ii*? 3 0 -ess* t n ^ 5- 

2 6^LTSIrf^yX3 8*>P>X^'J-^3 9±^S 

S*£ft5o M3E7-r/l/*4 l ©|§ilEa?ltt£ffig'?&£ 
fcto, m^WKas^ft^^-tWl^nSo 40 

[0 0 2 2] 6jfc/UXA3 7ti, ^V^P^-y^S^ 

[0 0 2 3] W±©«fiK©*7-«iSKSIifc:«tntf, 
p-y YJyf-fu-z 1 7»cfc»), iftju^yyi i£ 
*> (ommc y~f 1 2 «t 0 eta* * nfcfttffi 

la^Kftfct©^**^*, s»sn*)t©jS6)t»« 
#©tg*ra&fi*\ ^m^y-fi uwa©»&©ttiW6 

fcfctt3*feft/£#©ffl*t&&<k *> *>a< ft t>. 
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©/^yx*^»i:ft§o *©SSJH, ±#i®^yXi 1 
feJctfB&tH^X/i 2 J:»}©tti*3ttfc:fe»J*lHMt* 
$M8«k TSim%i8.ftW±1* < «M£ £ £ ft S C £ ft < , X 
*>J-y3 9±tc, Et,v&©JS8lfi*Wr5#7-® 

[00 24] <Sg 2 ©HM©m®>0 3 f J, *»«!©» 
2 ©H«©JBJBk:*tJ**5-«5»»II©3t«»II© 

gg©#ifiS&mfi, ®mm 1 t^-r^ 1 ©ns&©^ftg 

[0 0 2 5] £<Dm<DytWMS4 0(i, 03lC^-fi? 
fc, >J7I/^^ 1 33{«K^5tifc'>3-h7 , -^aaWl 
7y7\fc9ftS±«5yXl It, V7]/t*14tt 
Witt % titc is s - h 7- ZWm. 5 >X J: 0 ft SRMfiS 
^yXi 2££WbTft>), ^Mi^^^Xi i<fct> 
©fifcl-tfti:, BJttB^Xl 2 J; 0 ©$&?££«, 
©XlJXAcfct>1#$£ft3Xl>XA7W«4 5fc#b 
Tm«6 0t:©ft]r?Alt£ftS. ^bT, T^XA 

7u-a&4 5*mmLrcmt. im<Duyxm : f-emi8. 

£ft, ]§I^LTiBS*nfc2t5f©^X7H'®4 6 
A, 4 6 B^Wf >X^V-*ft3^4 6fC#*v 

n, wkjy^9\s-z%¥%\sfc&'3xn'mt&& 

[0 0 2 6] i^ji^^Xl lfeitfllJ^M^^Xl 2 
^LTfi, ^l©!!^©^^^©^©*^^^^ 

5.0 >f>fyw^4 6«, ytm&RWt^wmx* 

feoT, SKW^f-^P-^^*4 6tC^?,2fe©U 
>X7Wfi4 6 A, 4 6 Btt, -WmfcntiLVfcWk 
Wt5tW$ot, ^b^X^^^ffigl^llbO^ 
fe©T*fe§c fi>^ftR4 8«s ±»y7'l 

1 *5 AtflPJJttW? >X 1 2 J: t) ©fi^^^ilfV^T^J 

[0 0 2 7] ftMgg4 0*»&ttj#*tlfeS^tttt, ■» 
l ©*«©«»»c43»J**7-«S»«lli:ra*K:b 

2.0 *bT, -&^XUXA^AI«tbfc*fe^f:i^fe^i: 

«fi3tj^ja*tu mnyyxicx-DT^v-y±iz. 
taws**, 

[0028] «±©««©*9-«aai^iBcJ:nfcr, 

» 1 ©IQ6©«l»©*5H»a»«lli:ia|«©fffflJ»a 

[0 0 2 9] <^3©HSii©^>04{i, *^©^ 

mmommmit. mmm 1 ic^tm 1 ommomm 
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[0030] z<Dm<Dytm&W5 oa, m*^?i.*> 
xi \ &*)<owtM%t. wm^y-fi 2£*xomty6 

%^-?<<)\>* 5 1 fciiiSLfcfffeftB 1 fe«ttf»e3t 
G 1 fc, WMM^yfi 2&+>v>WM%<r>o*> z F$7 
)VZ 5 1 T*Kfti2ftrcm&KR 2 tAVyf^l/-^ 

[0031] ±ytmyy/i its&mmm^y?! 2 

tZo 20 
[0 0 3 2] «£§5 Ofr&tt»S*lfciI#Jfctt, fg 

TSo *LT, ^XUXAKAStbfcffcfeftkSi&ft 

zn&t&Gtitetu ®MuyXic£-DXx?v-y± 

[0 0 3 3] C©*5HWiH&«IIE:fc^Ttt. ±3tt» 
7^1 l <£*)©#[&/£© 5 ^=Fr$7-<;t/# 5 Ucfco 
TKifStlfoftfeftR U4«ffl«tlf» $fciMv> 30 
Xl 2<k0«^3 l e<O5% : F^7w;l/^5 i%>ij®L*: 

[0 0 3 4] U±©fcJi£©*7-<»fi&gMK±ntf, 
[0 0 3 5] COa^HHSf&Silfcfc^Ttt, 

5 kit, mmum? > x 1 2 «t d <omM%<omsmi 
mmt<Dfr*m*zitzctffX'%. cnic^, ust 

-So 

[0 0 3 6] <m4<D$m<DBm>®5&, *%W<D% 

tsmmx&Zo c<Dm<D*7-m&Bmmias^xi*. 
ytwmwi)\ is3-Y7->;mimvy-?z.K)ftz>±ft 
m^y/i \*$&x$-<yT->?\/-z%¥-%% 
mi<omi®M£, i^a-hT-^mmm^yf^rj: 
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®&%m2<oftwmmt*mir%*><r>xib-2x, ±ytm 

[0 0 3 7] mfcma*. 1 3jW8tt6ftfc 

7^;l/^6 4tcJ;-pTS*f$nfcWfe^B l B, 5^- 
6 8T*S*f$nft^ b^X3 3«^bT«iBI6?3 6 

^Hft xu xj*imfr&t>*tt>tixmf8.2tirc'eif8.7°v 

XA3 7KAftfSo T$7w;l/#6 4%}liiL 

&ttj&fttKjm.* n, c ©t$? ^M6 5iaot 

KI**ttfc»ftfl£G 1 ti, U>X3 2ZftLX%.Mmi L 

zsKmmr^tK&Kfm&KmtK-ix, ^jrxu. 

XA3 7tcAI*-r^o 

[0 0 3 8] U7l^# 1 4jWR»t6tifefflit» 
7>7*1 2i9©SiCt>f7m, ^XXl—2ft¥^6 2 

6tCj;oTSiif$nfc*fe7tR 2«, UyX3 1*ftL 

r> ^jayy xa 3 7 kaiw*.. ^lt, 

»C^*nTSglI*f 3 4, 3 5, 3 6%31iflLft*ft 
2, «ife^G 1 35«fctf«ft*B 1 <D&%lt, 

u xa 3 7 tc <t 0 ti, c ©^laDtiffia* u > x 3 

[0039] z<Djiv-mmmm.K%>^xte, mztf 
±^m^yfi lfecko'gu^^yxi 2, ^p*?3 

4, 3 5, 36, T$>7^;l/*6 4, 6 5, 66^H© 
[0 0 4 0] c©*7-flaMe«Hfc*^T«, ^fltSi 

^(oymwmm^mwm^yyi zt\t. m*.tm 

y?\2&K> omsmv o ssfett g 2 »«t xs n&x. B 
2tfuffl$nav\ 

[00 4 1] tt±©«fig©*5-«&&&B£<fcfttf, 

^7 , ';XA37icj;o, * i ©yaRawwcissjaiHR 

jgtfc^fe^G i feit;w^B i k, ^2©7tas«Mi 

3ffigbfc*fe^R 2tf-&f$.-£ftzt)\ umn^y-fi 2 
«k t) <Dwmm*. yf 1 1 lxm®* 
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yxwtss. ^©ssn, ^m^yyi i<to© 
manse tft<, xtv->3 9±ic, ^n<om 

[0 0 4 2] $fc, C©*^-^S^Sgt*Jt,^T«, 

y?\\&K> (DtuMmc wmm? >x 1 2 £ 

W&My >X l 2 J: t> <DWifttX<Dyt®&*Jzi* < f 3 c 10 
fcHSrt- S c T- £ 5 o 

[0043] <ms<D$m<Dfcn>me>&, 

«7>Xi lfc,fct>Vy7^U-*ft^7 
SfUOftWISi:, ~>a-h 7-^3^*7 >X£>)& 

M*3?g2©fti®$SPi:%*?-3fc©T-&oT, 

ftyttimmicmtztiztPite. 

tut&m^y? i HoitfpjftM^xi 2itxoiK 

%ytt>\ &j&ztircvmx*xt7V-y3 9±icmm^ti 

[0044] mwmat, vyistf i 3*TO5»nfc 

7 7 4 £ i 0 , , M<D&yttftftX& 30 

SWfeftfftftfcJ: Hes7fcfi£# £ izttMZ ft, SBffi* 
7^fM7 4*jSjflLfcffft3tB 1 tf, b>X8 1 
LTaHSR?8 5M§1-£C£K<fct>Tffeft«i:&o 
T, 83*1^X9 lfciOSIfSftS. ¥8*7 -f 

7 4 K&iTKMznrcmt, ^wy-ow 75c 

J:t>«5C»fe3trii« , i:*feJ6ia»i:»c»«*ti, ^ 

"F&y-ifrzi 5x*fr.M-£nrc.n& : ftG 1 l^Xs 

2 fcfl- LT^iSH? 8 6 *jgj!f 5 C £ fc <fc t) Hfeftii 

TP?-^*? 5£jgi§L/c:?fcfeftR 1 «, 55-7 8 40 
ICJ^TK&L/HS, UyX8 3^LT^^8 7 

3t<fc»)s*f$n5o 

[0 0 4 5] -73, <J7H* 1 AttWtttZfttmftM 

± tf nftjtja^t t^Histu 7 

6*»iitfc3SfeJtR2^ 1^X8 4*^LTSH* 
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yX9 4lCXK>mmt\^o ZLX. &MUyX9\. 
9 2, 9 3, 9 4tC*oTS*t?nfc^Wfe^B K 
*fe^R lt5ckt>**fe7 , 6R2ctD^?.§fe 

ft3o 

[0 0 4 6] C©ft7H*&K$ll£&<'Vrtt % jWfcfcf 
±ftM5>Xl 1, ^SiiSl¥8 5, 8 6, 8 7, 8 8, 
W7^;l/*7 4, 7 5, 7 6*^<0«figgP««, 

teg 4 <Dnn<D&Mfc}sifz>*}7-&i8.&&W£mm(o 

$><D£-£ti5 a IiJ^M^yXl 2£L-Hi, 

RB^sft* &©■?«&<, mz.iff%i<DnM<D&mt® 

[0 0 4 7] dO*7-^S^SgtC*5^Tfi, |g l © 

zmym^yzri 2 tit. mz-immtemznmm-s 

BBtt«7>yi 2 i9©i&ttft<J:t>W?>ft 

[0048] «±©«bs©*7HWft»«»cJ:nfcr. 

7>Xl 1 J:t>lft8*£ftT&^i3fit¥8 5, 8 6, 8 

7^a3gLft^fe^t, m^m^y/i 2&*)im-£n 
xmmm? 8 8 ttmm l rc^yt r 2 no* 

b\ f#6ti^^©*fe^^±^7yXl lcDSJtM 
3tK««*e3tt»a»* «fc tfffl3tiB9 ^X 1 2 coSStlhf^tc 

[0 0 4 9] $fc, <KDA5-^S^gglC43^Ttt, 

i^ii^vxi 1 &*)<r>MMm^ wmm^yfi 2& 

5/ti6, ySMI'Bfi&^Xl 2 J: 0'ottW)t©3t3IUSE* 

[0050] <wmm^yy°>m7ii. s *«w<o*7- 

-^32^*5 >X©^ 1 om^-rttWfflWiBH-e* 

KvyXTSoT, PWSRomMi 0 l i:, *©M4S 
K:m^xmW]fa!r\J5KWXfZWmVi<Dm±® l 0 2 4: 
iO^Sa^^XM^ISBSSl OO^WLT^rt), 
£M$8S1 0 Orttcti, SWc*f[prT3<i:'5«©l 0 4 

^ES^nrv^o o 4^4gt#-T5^^yx 

x^S©rtS5U- 1 0 5©S^S5tt, ^JhSB 1 0 
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6 ©-iHffifcSSS ft* c *»WK:S?ttSft 
TV*. $fc, £Ji?gl 0 6©fl!«E«, fl#fc*mu 

-r*#»y- k# i o scow&ftm&zftxmmtiK 

SBtt^ftTVSo £©$«§§§ l OOrtfctt, 09*.tf8 
Hem' SfcO 1 |imo 1 ~ 1 0 0 /imo 1 <Ot\uf 
VfcWVkk* IIfftf2MPa~l OMPaiftl 
l©7K38i:, StMT7 kPa~65kP a ©*2fXtfit 
A£ftTV*„ Sfc, Any^i:Lt^ ftSk 
JfijRfcHjWBv&tiS. ##*£LT«, 7/1/=^ £ 10 

y7>y, *-ty>©5^**<i:t l-a^fflv&ft* 

[00 5 1] CKD^^^a-hT-^SRS^y^K 

TfcSfc.fc, +#fc*feftjjS#©ffij^£#l#5ft*o 
[0 0 5 21 08 «, #5§W©*7HIMfflB£ifi©l!Bfc 

-tmmn^yfit, ?7r>r7«©P3t9tt©«ft»i 

l i£, d©5Bt»i l l ©ASlcaftLfcft8&#? 20 
*7;P5^-t5S-y^li©y>^cSM* l l 2i:, c© 

-r*7n/3^-fe55'v^»©»±aji 1 3£j:t>&*!5& 

*§g§l 1 0&WLT&D, 1 Ortfctt, 5 

vlc*f[p|-f* £5*111 1 4#BBB£ftTV*o VSl 

1 4 *$^fc#?-**y?x7- :/«©««# 1 i 6 a, 

SifokSSl 13tc^te>ftfcM#^XgPl 1 5£SiI 
Lfl»<fcDt&*l/tVS. ftW8881 l Ofctefct, Uf- 
<72>-7)<§&^£&t*7bWA£ft, «Atf8 5mo 1 %© 
U 1-2 OmgL STMT4 k 30 

P a~6 5 k P a©^#7.#£fA£ftV*o WXtb 

t«, 7)^y, tvfvy. **.;y<Dr>*> 
i mimxn ft. ^fe^^HTfc* u 

[0 0 5 3] C 3 - h 7-^lKt7 >^(C 
*5VT«, ^T^tt*5^*^A^©^Mffi^4 k P a 

^^©^a*M#e.ft*o wM®mi i o©*m 40 

. -9- 7 r -r 7 tf7/l/ 5 -fe 5 5 v * T& * tctb, 

[ 0 0 5 4 ] 0 9 «, #?St5§©# ^-&&^gfi©i'Jft 
ii^>7i; LTfflvP.ft*->3- h7-^3U)SS[«7> / 7 

5y*«©swati 2 1 ^©woFjp^g <*<£•? 

^tP»ftrc¥«R«©-9-7r-l'7^©^g|5l 2 3TH$ft 

nmm 1 2 7 fe«tifKiss»a 1 2 1 tc«vT»»5 
ftfttt«©*naw 1 2 2 «fc d * *st«^g§ 1 2 0 * w 50 
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lt**o mwn&nm&i 2ort£«, &fifls#i 22 

EgBKSft, 383tSBl 2 7©*tt*fi!#l/30#tf*ll 
«1 2 5(D9t)%t. Ctltttfa?Z£?$.n&ttl 2 8 
fc*oT^Sftfctt«©l»Il 2 6fc#BES£ftTV 
*o MSfgl 2 0©ftyC«, fSUTO. 8MP 

a£(±©^^y*WA*ftTV*o 

[0 0 5 5] z.vm&^s-YT-tmim^y-fK 

*JVT«, 3 0«ffla±©jSfl'«!Bi:-rsc fcKJ: 0. 

c ftt * 0 , +#&*feft$#©ffl*f?liStft# & ft *o 
[0 0 5 6] J-Xh, *«W©^Qfi©««K:oV'»T*(*fW 
tClfiH^ Lfctf . *«Wtt±E©ffiltl®£*ft* £>©Tfi 
&$©Jlftl$*g/£EOVT«)ffi*©^H£ira** 

t mar, iute^>'7%BeB-r*7 , aii£§ 

[0 0 5 7] <HK0>J 1 >H7 fc;jVr*l/8fcf!ft\ 
8mm. ftgl 0. 5mm<DfgftgP£#U §«#0. 
3 5cm 3 T&SSfcWgggrtlC ftffcy^A 1 mg 

C8«l cm 3 ^fcO 1 (imo 1) , 7j<Sl 1 4mg (M 
%m % 3 . 2 M P a ) , 7;Wy^*ffit' 4 0 k P 
a i 5 £fAL/V> a - h T-^Wm.'y y?*tt 

mvrco z.<oi/a-Y7~^mBM.^yf^ 40 oh 

fete*, 01 OCitMx^/l/^-^S^II^n 
fee C©07>?>, S*6 1 0 nmfcjctfifcfie 6 0 nm 
~7 0 0 nmOtl^y^^Alilj;*^^^*^^ 
ftTfeD, f|s«Lfc'>3-h7-^a!tt«5>y©3t* < 

B^5,A^TS* 0 
[0 0 5 8] <IUI«2>H8©«liaiC(Sei\ F*9g^7 
mm, ^S^8. 5 mm, £gtf 1 3mm©58«»*W 
L, mmtfO. 2 5cm 3 TS*)K«SfirtE, 8 5m 

o i %(Dy^«>A*#*-r*7v;i/7?A (yf">A-7k 

3mg, *-fe7>*«ja"Pl 3kPai:^J: 

oMXLr-ys-hT-zrni&mvyyztfmLrco c 

©i/3-h7-^iy]K(*7>7^, 100W©A^«* 
TjStfLfcfc *, 010 JC^UfciMtx*^-^ 

tn^©^x^;i/4i-^^#e.n7co toT f^sy 

Lfc> a - h 7-^ga»«5^7'©3t*-HJ'ft*totl« 
^©ffl^S*W^*t.©Tfe*i: t^WS^TfeSo 
[00 5 9] <HS£0U 3 > 0 9 ©«JS t«6V \ 3 
o mm, 3>fi^ 2 0 mm, 8 cm 3 T^*S5(« 

^§§F*9fc, **y*«l?2. 5 MP a i: & * <fc 5 !fef A 

-h7-^^«7>7^, fifitAfttt^ 1 2 0WT*^ 
iTLrcfcC*, 01 l K^'T»3tx^I/4 : -»#3Wi& 
ftfc cl©03b-'P., SS6 0 0 nm~7 0 0 nm©tSSE 
K^y^«t*^*^*^ftTt5D, ftSLfc^ 

3 - h 7- ^ mm? y7®m^-%%m&%i$fi<bm 



(8) 
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[0060] 

homo ^wmmmu^m^-o^xtim 

<mmm i >0 1 nmmcw,\ zytm? y?t ur 
a, m. i ts-rtbKofflKES' 3-1- t- > 
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* 0 k P aor/i/d'y^A^nTv^snc^-rtt^© 

OmmX 1 OmmOtf^T.^ffll^fCo 
[0 0 6 1] 
«1] 







&*TS*J (W) 






1 lOmg/cm 1 


2 3 0 


m%u 




2. 1 x 1 O 'mo 1/cm' 


15 0 



[0 0 6 2] f^Lfc*5HS(l£^fifre>&l*£nS 

ftmmhtctcz. 01 2^fx^ wwm#e>ft 

fc„ 0 1 2 tCfcVT&v 6 1 0 n m~ 6 7 0 n m© 

t>. +#£*feft$#©ffift&S;W#£ttTv^c£# 



[0 0 6 3] <|iat0i2>Bjye»7>^'fcL-T, 09© 

*j«**ru «2ic^-rtt«<o->3-h7-^S5jf«^ 

[0064] 
[*2] 







£*TS;*> (w) 






1 1 Om g/c m" 


2 3 0 


V7* 




4. 5MPa 


12 0 



[0065] rmLrcxv-m&mwfrzmiztiz 
ytzfflfcLrctcs. 01 3^-rx-^^ h;^#e,n 

fc„ 0 1 3 t*5t,->T(i> 6 1 0 n m~ 7 0 0 n m© 30 

z>cttfx%rc 0 

[006 6] 

Psit?©$ll/^;P© on-of f Sfcti^/M 7—© 40 
88^#*j£tfWe^#fc©&©/<5>Xtfa 

^*«akftM6j*»W** < «ttfc« ns c ktf ft < » so 



[0®©{ffi#ftgiW] 

[01] *mi<D%i(omn<Di&micisvz>i} : 7-m 
t9t&mw**irmwmx$ > &° 
[02] 0i©* 7-«Ba^t«©)t»»«*^ , rK 
^0-e^^o 

[03] *«W©»2©*»©«»Kfe^**7-« 
[0 4] *»W©»3©iaS©«l8Kft»S*'5-« 
[0 5] *«W©»4©H«©}glBte:»tj-**7-<i 

s^ss*^-r^W0-e*5. 

[06] *«W©*5©sttHi©}g||lc-felt**7-« 
[07] *«W©*7-«9»Sli©M316«9>^i: 

-r§if§ffl»fffi0T*S5o 

[0 8 ] *$»¥§©* 5-«a8R«H©B©fc*9 
LTffl ^ 6 ~> 3 - h 7- *1BWB5 y y©fls©w* 

[09] *«W©*7-flMSW»B©9J)t»9>ri: 
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[013] ^mmm>f> 7-mt$&mwfrt>®%-$ 
[014] fc%$mmm?tt®^tc*%w<D*5-<gi io 
[015] RSimMmm^zm^rc^wcDti^-m 
[016] «£*<d* 7-m®.&mw**irmwmr*$> 

So 

1 0, 4 0, 5 0 ftjggEB 
1 1 i^M^X 

i 2 softie 

1 3, 1 4 U7U^# 20 
1 5, 2 5, 2 6, 2 7, 6 8, 7 8 $7- 
17 U7hV^T^l/-^ 
1 7 A A#« 

1 7B mtm 

1 8, 2 8, 3 1, 3 2, 3 3, 4 9, 8 1, 8 2, 8 

3, 8 4 uyx 

2 1, 2 2, 5 1, 6 4, 6 5, 6 6, 7 4, 7 5, 7 
6 =fi$7i';l/* 

3 0 KlMfSf^ 

3 4, 3 5, 3 6, 8 5, 8 6, 8 7, 8 8 #gBfg 30 
3 7 £f$.7VXL 

3 8, 9 1, 9 2, 9 3, 9 4 JSttl^X * 
[01] 
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3 9 x?v-y 

4 1 

4 5 XUXATl^fc 

4 6 A, 4 6 B P>X7Wffi 

4 6, 6 1 , 6 2, 7 1, 7 2 ^yf^l/-^^ 

4 8 myttttm 

1 0 0, 1 1 0, 1 2 0 St«^g§ 
10 1, 111, 127 11^95 
10 2, 113 £t±S$ 
10 4,114 ttffi 
105 (WJ-F*t 
1 0 6 

108 smv-vw 
i i 2 vyftfmi 

1 1 5 ^a^r^xgp 

1 1 6 W®M 

1 2 1 SltSS 

1 2 2 £ISgW 

1 2 3 ^g)5 

12 5 H@ 

12 6 US 
1 2 8 

1 3 1 ytm^yx 

1 3 2 U7l^* 

133 -o-y-yu-*^* 

1 3 4, 1 3 5 

136, 137, 138 57- 
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